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Background
Objective
This work is the first to investigate the relationship 
between changes in traffic and air quality during 
the lockdowns associated with COVID-19 
pandemic in major cities in the state of Florida.
Methodology
The world is currently facing an unprecedented 
pandemic caused by the novel COVID-19 virus. As 
of March 22nd, 2021, there have been more than 
123 million COVID-19 cases, globally1.
• Study Location: Jacksonville, Orlando, Miami, 
Tallahassee, and Tampa
• Traffic Data: Light (cars) and heavy (trucks) 
vehicles from the Florida Department of 
Transportation (FDOT) in 2019 and 2020.
• Air Quality Data: PM2.5, NO2, O3, and CO 
concentrations from Florida Department of 
Environmental Protection (FLDEP) at 30 sites.
• Study Period: 
• Pre-Lockdown (February 1st – March 15th)
• Lockdown (March 16th – April 31st)
• Post-Lockdown (May 1st – June 30th)
• March I: March 1st – March 15th
• March II: March 16th – March 31st
The last two weeks of March: both O3 and CO levels decreased with average monthly decreases of 21.3% and 13%, 
respectively. 
During the lockdown, NO2 concentrations reduced by a 
monthly average of 14%. 
• The first instance of a negative percent difference in traffic volumes in 2020 compared to 2019 occurred on March 
13th 2020 (refer to Table 2). 
• While the number of heavy vehicles has returned back to normal during the post-lockdown period, the number of 
light vehicles has remained lower in 2020 compared to 2019.
PM2.5 levels decreased in the lockdown and post-
lockdown periods from an average of 9.9% to 26%. 
• Reductions in traffic may have improved air 
quality, especially NO2, PM2.5, and O3 levels. 
• This work has implications on National 
Ambient Air Quality Standards (NAAQS) & 
policies related to vehicular emissions.
In the Future:
• Study air quality and human health impacts




Impact of COVID-19 Lockdowns on Air Quality
• We would like to thank the FLDEP and the 
FDOT for providing the air quality and traffic 
data, respectively, to the public.
Month NO2 PM2.5 O3 CO
February -4.1 -11.3 -3.2 1.1
March I 1.2 -7.9 4.4 -6.7
March II -2.8 -19.2 -21.3 -13.0
April -14.0 1.8 -3.0 0.6
May 0.6 -26.0 -0.1 -5.8
June -7.7 -9.9 4.9 -0.4
Table 1:  Average  monthly change in pollutant 
concentrations.
Wowslides, 2017.
Conclusions & Future Work
• A decrease was observed in NO2
concentrations due to reductions in vehicular 
emissions. 
• Light vehicles may have a higher impact on 
air quality than heavy vehicles.
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Table 2:  Average % monthly change in number of vehicles.
Figure 4: Percent change in the number of light and heavy vehicles in 2020 compared to 2019 from February 1st – June 30th.
Figure 1: COVID-19 cases globally.
Figure 2: Study Locations around Florida.
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COVID-19 lockdowns have led to reductions in 
traffic2 and air quality3,4 both in Florida & the world.
Impact of COVID-19 Lockdowns on Traffic
Figure 3: (a) Ozone, (b) CO, (c) NO2, (d) PM2.5 concentrations from February 1
st – June 30th.
1COVID-19 Map. (n.d.). Johns Hopkins Coronavirus Resource Center.
2Parr, S., Wolshon, B., Renne, J., Murray-Tuite, P., & Kim, K. (2020). Traffic Impacts of the COVID-
19 Pandemic: Statewide Analysis of Social Separation and Activity Restriction. Natural Hazards 
Review, 21(3), 04020025.
3El-Sayed, M.H., Koehler, K., Elshorbany, Y.F.: “On the impact of COVID-19 pandemic on air 
quality in Florida”, submitted to Environmental Pollution, 2021.
4Kumari, P., & Toshniwal, D. (2020). Impact of lockdown on air quality over major cities across 
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